A Xenopus maternal effect mutant gene affects oocyte meiotic reinitiation and fertilization.
No cleavage (nc) is a maternal effect mutant gene, recessive and sex limited. It affects the eggs laid by homozygous mutant females, independently of the male genotype. Contrary to normal oocytes, following germinal vesicle breakdown (GVBD) during maturation, the transient microtubular array (TMA) is not formed, nor are the meiotic spindles. Cytoplasmic asters with condensed chromosomes are present in the majority of oocytes, as well as microtubular bundles and sometimes cytoplasmic spindle-like asters. These mature oocytes exhibit a disturbance in yolk platelet arrangements. The white spot is rather irregular, and the maturation period is longer than normal. Transfers of cytoplasm from nc mature oocytes into normal stage VI oocytes resulted in abnormal maturation of the normal oocytes. Reciprocal transfers (cytoplasm from normal mature oocytes into nc stage VI oocytes) induce the formation of spindles, usually cytoplasmic; this indicates that the deficiency can be partly rescued. Following fertilization, the nc eggs show neither contraction nor rotation; polyspermy is present in the majority of cases. Even in the same egg, simultaneous spindles and nuclei can be observed, revealing a disturbance in the spatial localization of regulators of the cell cycle. Cytokinesis never occurs. Polyspermy results from the absence of cortical reaction following sperm entry. However, when mature nc oocytes are treated with PMA, they show cortical granule exocytosis and the formation of an altered vitelline envelope. The different factors possibly involved in these anomalies are discussed in relation to cytoarchitectural disorganization of the cell and abnormal cell cycle regulation.